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Electromagnetic Properties of Biological Tissue in RF and Microwave
Frequencies and Their Applications
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Abstract

It is very important to know electromagnetic (EM) properties of biological tissues to obtain biological
information especially noninvasively. For this objective, it is effective to use electromagnetic (EM) waves
over infrared. To obtain the biological information with high resolution, it is necessary to use shorter
wavelength which is higher frequency of EM waves. Nevertheless, if the wavelength becomes shorter, the
penetration depth of the EM wave becomes shallower, then it is more difficult to obtain the information of
deeper area inside human body in higher frequencies. In this report, using wide range EM waves throughout
infrared, acquisition technique of biological information from deep to shallow area is summarized Using
infrared, heart rate can be easily detected by reflection type photosensor devices. Using microwaves and
millimeter-waves, complex permittivity inside human body can be easily detected. To know the temperature
of the tissues is also very important to obtain information with higher accuracy. For this objective, MRI is
very effective. The results show the usefulness of EM waves in application to receive information from human
body.





